Background: The type A/B classification model for alcohol use disorders (AUDs) has received considerable empirical support. However, few studies examine the underlying latent structure of this subtyping model, which has been challenged as a dichotomization of a single drinking severity dimension. Type B, relative to type A, alcoholics represent those with early age of onset, greater familial risk, and worse outcomes from alcohol use.
C LASSIFYING INDIVIDUALS WITH alcohol use disorders (AUDs) into meaningful subtypes has resulted in numerous typologies derived from a range of methodologies and clinical or research objectives. A considerable typology literature reports on subtype A versus B, with mixed support (Babor and Caetano, 2006; Babor et al., 1992) . Briefly, type A drinkers relative to type B have a later age of onset, fewer childhood and familial risk factors, a lower quantity and frequency of drinking, more limited consequences from drinking, and lower rates of drug-and psychopathology-related comorbidity. Type A/B classification is noted in research (e.g., Brown et al., 1994) , community (e.g., Carpenter et al., 2006) , and national samples (e.g., Carpenter and Hasin, 2001 ) and appears to moderate treatment response (e.g., Kranzler et al., 1996) and disease progression (Carpenter et al., 2006) . Recent population data indicate that type B drinkers experience greater odds of persistent drinking problems and poorer response to treatment over 3-year follow-up (Tam et al., 2014) . Investigations of alcohol typology derived strictly by diagnostic information yield inconsistent results suggesting as many as 5 groups varying in severity (e.g., Beseler et al., 2012; Casey et al., 2013; Ko et al., 2010) , although prospective studies suggest age of onset distinguishes these typologies with adult-onset alcoholdependent drinkers experiencing more internalizing symptoms than early-onset individuals (Meier et al., 2013) . Questions about these strictly categorical models and their results led Hasin and colleagues (2013) to recommend that alcohol diagnosis constitutes 1 category varying in dimensional severity for DSM-5.
Empirical support for traditional dimensional approaches is also notconsistent. Factor analytic studies of DSM-III-R or DSM-IV-TR (American Psychiatric Association, 1987 , 2000 criteria support the existence of a unidimensional latent construct broadly characterized as "alcohol problem severity" (e.g., Ray et al., 2008) . Other studies indicate separate abuse and dependence dimensions that drive the diagnostic criteria (Harford and Muth en, 2001) , particularly when accounting for item biases related to gender, age, and race/ethnicity (Harford et al., 2009 ). Extensions of these models have been used to establish reliability of this unidimensional severity construct across substance-using populations (Shmulewitz et al., 2015) .
Dimensional latent trait models, such as item response theory (IRT) models, have the advantage of examining specific diagnostic criteria within a modern psychometric framework. Using IRT, distinct DSM-IV-TR abuse and dependence criteria were associated with greatest and least problem severity, respectively, contrary to the prevailing model of lower relative severity in alcohol abuse compared to dependence . McBride and colleagues (2011) found support for a unidimensional model using DSM criteria, although acceptable 3-class or 2-factor models also fit data in this large population sample. Models focused on symptoms other than DSM criteria have also been proposed, with dimensional severity underlying AUDs that provides a relevant statistical and diagnostic model with the greatest potential for predictive validity (e.g., Krueger et al., 2004) .
Strictly categorical and dimensional models are complicated by important sources of covariation (e.g., psychiatric comorbidity, gender; Del Boca and Hesselbrock, 1996; Epstein et al., 2002; Morgenstern et al., 1997) . Typologies may perform less well for women and the type A/B classification has not been replicated in female alcoholics (McGue et al., 1997) . Two continuous traits may explain some of the covariance complexity encountered in the alcohol subtyping literature. Krueger and colleagues (2005) proposed that AUDs vary as a function of an externalizing continuum with some evidence that AUD subtypes vary by a dimension of severity that positively correlates with externalizing symptoms (Swift et al., 2016) . Theoretically, 3 dimensions contribute to this continuum (externalizing, internalizing, and problematic substance use) and account for between-subject variation linked to comorbidity and gender. However, the relevant contribution of age remains underdeveloped. Externalizing and substance use disorders co-occur at higher rates in younger patients, whereas internalizing disorders and substance use disorders co-occur at higher rates in older adults (Chan et al., 2008) . Thus, some theoretical and empirical data support dimensional variation in AUDs associated with either externalizing or internalizing psychopathology (Del Boca and Hesselbrock, 1996) .
Given these competing conceptual frameworks, hybrid classification models have also been considered, that is, models that simultaneously incorporate dimensional and categorical constructs by positing discrete classes of alcoholics within which members may be differentiated on 1 or more dimensions. A 2-class (low endorsement vs. high endorsement for abuse and dependence criteria), single-factor model (i.e., single dimension within each class) was found in the first application of this type of model to DSM-IV-TR abuse and dependence criteria (Muth en, 2006) . The 2 latent classes were differentiated primarily by probability of impairment in social and work activities and did not correspond to the DSM-IV-TR alcohol abuse and dependence categories, which is also consistent with Kuo and colleagues (2008) and McBride and colleagues (2011) who found similar dimensionality with 3 classes.
This study is an extension of modeling research (Hildebrandt et al., 2007; Saha et al., 2006) and is the first to compare hybrid models of alcohol dependence using the clinical indicators traditionally used to derive the type A/B classification in a treatment-seeking sample. Given the superior fit of hybrid models when relying on DSM-IV-TR criteria, we hypothesized a similar advantage of hybrid models to the classical categorical and dimensional approaches for explaining the heterogeneity in AUDs. As both psychopathology and drug use severity contribute to variation in these subtypes, we also hypothesized that the hybrid model would include 2 factors reflective of these dimensions.
MATERIALS AND METHODS

Setting and Participants
The sample included 342 subjects from 5 treatment outcome studies from the Rutgers University Alcohol Research Center (ARC) with lifetime or current (i.e., last 6 months) DSM-III-R alcohol abuse (4%) or dependence (96%), with or without a comorbid substance use disorder (for a detailed description of all 342 subjects, see Epstein et al., 2002) . In efforts to identify and limit influence of outliers, we reduced the sample to 281 participants based on boxplots and Mahalanobis distance of the 17 type A/B indicators. The remaining sample was 24.2% women, with a mean age of 42 years (SD = 13.64; range 18 to 79 years). The majority identified as Caucasian (67%) or African American (24.2%); 84.3% completed at least a high school degree with 52.2% employed full-or part-time.
Measures
Demographics. A self-report questionnaire assessed basic demographic information, including age, gender, ethnicity, and marital, educational, and employment status.
Substance Use. The Structured Clinical Interview for DSM-III-R (SCID; Spitzer et al., 1990 ) assessed current (past 6 months) or lifetime abuse and dependence (interrater reliability: alcohol abuse/ dependence = 0.75; substance abuse/dependence = 0.84). The Timeline Followback (TLFB; Sobell et al., 1980) measured the frequency of alcohol and substance use for the 6 months prior to baseline, with the exception of 107 subjects at 2 sites, for whom a 3-month period was queried (see Epstein et al., 2002) . Frequency data from the TLFB have demonstrated good convergence with other measures (e.g., r = 0.79; Maisto et al., 1982) , and high rates of test-retest reliability for alcohol and substances (Sacks et al., 2003; Sobell et al., 1980) . The Rutgers Consequences of Use Questionnaire (RCU; Rhines et al., 1997) , a scale with established internal consistency (a = 0.94), quantified alcohol and drug consequences. The Michigan Alcoholism Screening Test-Brief Version (MAST-B; Pokorny et al., 1972 ) measured lifetime severity of alcoholism with a weighted sum reflecting lifetime consequences. The 10 items of the abbreviated version are highly correlated with the full 25-item scale (r = 0.95 to 0.99). Treatment history was assessed using a structured interview created for the ARC to yield frequency, type, and duration of all inpatient and outpatient episodes of treatment for alcohol and/or drug problems.
Family History. The Family History Research Diagnostic Criteria (FHRDC; Andreasen et al., 1977) interview was administered to the proband to obtain data on family members' AUDs. Percent of first-degree relatives affected by an AUD was calculated for each subject, correcting for relatives about whom the proband had no information.
Psychopathology and Personality. The SCID-I and SCID-II (Spitzer et al., 1990 ) assessed current and lifetime Axis I and II disorders (mean kappa for this sample = 0.87; Epstein et al., 2002) . The Hyperkinesis/Minimal Brain Dysfunction Scale (HK/MBD; Tarter et al., 1977 ) is a 50-item, retrospective, self-report checklist of behavioral symptoms prior to age 12 with a total score and 4 subscales (Alterman and McLellan, 1986) and good test-retest reliability (r = 0.93 to 0.95 for a 7-week interval) and significant correlations with parental or sibling observations (r = 0.47; De Obaldia and Parsons, 1984) . The NEO Personality InventoryRevised (NEO-PI-R; Costa and McCrae, 1992 ) is a 240-item selfreport inventory measuring 5 domains of normal adult personality: Neuroticism, Extroversion, Openness, Agreeableness, and Conscientiousness; and 30 facets of personality such as depression or anxiety. Internal consistency for the domains ranges from 0.86 to 0.92, and 3-month test-retest reliability ranges from 0.75 to 0.83.
Procedures
Assessment. Each participant was recruited and assessed at ARC after detoxification as close to treatment entry as possible. After providing informed consent, participants completed baseline interviews and self-report measures described above. Interviewers were trained research assistants (see Morgenstern et al., 1997 Morgenstern et al., , 1998 
Statistical Analyses
Dimensional Models. Exploratory factor analysis (EFA) with a robust maximum-likelihood estimator first established a common dimensional structure to the data, which were subsequently followed by a series of latent trait analysis (LTA) structure equation models. We chose this confirmatory method to estimate comparative fit of specific models for comparison to competing models and the 2-parameter model because of its use in previous AUD studies. Two-parameter models yield an intercept (a) and slope parameters (b) linking the latent trait to the type A/B item scores. These parameters are similar to the (a) difficulty and (b) discrimination parameters used to link the (h) to the observed responses in recent dimensional evaluations of DSM criteria (e.g., Saha et al., 2006) .
Categorical Models. Estimation of subtypes was conducted via 2 statistical procedures. K-means cluster analyses (using SPSS Version 14.0; SPSS Inc., Chicago, IL) sorted individuals into groups based on a calculated Euclidean distance defined by means on each indicator variable (Aldenderfer and Blashfield, 1984) . As in more modern categorical modeling approaches (e.g., latent class analysis [LCA] ), this methodology makes no assumptions about local independence, or the statistical assumption that the estimated variable (i.e., alcohol subtype) is responsible for all of the shared variability between indicators (i.e., covariation between 17 type A/B indicators). Along with cluster analyses, LCAs were conducted using Mplus version 7.1 (Muth en and Muth en, 1998 Muth en, -2015 , which uses the specification of a nominal latent variable (i.e., alcohol subtype) to explain the variability in a set of observed variables (type A/B indicators). Local independence is assumed with LCA, and a maximum-likelihood estimator provides a range of traditional goodnessof-fit indicators. This methodology accounts for measurement error in the model, significance tests for superiority of nested models using bootstrapped chi-square tests, and a range of goodness-of-fit statistics available to compare competing models (Nylund et al., 2007) .
Factor Mixture Models. Hybrid models were estimated using Mplus version 7.1, which allows for the simultaneous estimation of latent dimensions and latent subtypes (Lubke and Muth en, 2005) . Models were evaluated using Akaike information criterion (AIC), Bayesian information criterion (BIC), entropy, and bootstrap adjusted likelihood ratio tests for comparing nested models. Lower AIC and BIC and higher entropy indicate better model fit. Measurement invariance was assumed between classes (i.e., factor loadings and intercepts are equal among subtypes). This restriction can be relaxed, but results in a larger number of estimated parameters which can greatly reduce power (Lubke and Neale, 2006) . The dimensions provide a source of systematic variation within each subgroup, thus relaxing the assumption of local independence.
Missing Data. Missing data were replaced via a missing-at-random (MAR) function using maximum-likelihood method with an expectation-maximization algorithm. Missing data is allowed to vary as a function of covariates, but covariates cannot have any missing data. For 6-and 12-month follow-up data, 17.1 to 31.3% of data were missing depending on the outcome variable. Little's test of missing completely at random using matrix with all 17 type A/B predictors, covariates, and outcome variables, v 2 (270) = 262.38, p = 0.62, indicated an appropriate assumption of MAR.
RESULTS
Dimensional Models
Factor Analyses. Type A/B categorical models were first tested using the original 17 A/B indicators. Boxplots and Mahalanobis distance were used to eliminate multivariate outliers, leaving 281 participants for model testing. Only 7 respondents endorsed benzodiazepine use and problems with model convergence complicated estimation with all 17 indicators. Thus, benzodiazepine use was added to drug use to simplify the model and aid in convergence. After this merge, the remaining 16 variables were subjected to EFA and all subsequent analyses. A 2-factor model provided adequate fit to the data, with 2 factors containing eigenvalues above 1.0 (4.22 and 2.08, respectively). The root mean square of residual for the 2-factor model was 0.039. We also examined scree plots to confirm that additional factors offered little new information with minimal variance explained. Thus, factor mixture analysis (FMA) models were conducted using both 1-factor and 2-factor solutions.
Factor 1 was labeled as drinking severity/externalizing psychopathology because a majority of the heavy loading items were traditional alcohol severity indicators such as mean drinks per drinking day, dependence severity, and MAST total score, and for antisocial traits (low conscientiousness and antisocial personality; see Table 2 ). The second factor was labeled internalizing psychopathology because the heaviest loading items were depression and anxiety measures and there were weak loadings for the drinking severity items. To support our use of Varimax rotations, we also used Geomin rotations and found consistent results with evidence of only a weak correlation between factors (r = 0.22, SE = 0.13).
Categorical Models
Latent Class Analyses. Tables 3 and 4 show the 5-class LCA results and model fit for 2-to 5-class LCA models, respectively. A 5-class model was the best fitting; although the 2-class model provided the most parsimonious option, it did not survive bootstrap Lo-Mendell-Rubin tests (BLRTs) for nested models. Increasing the number of classes across models yielded increased entropy, lowered AIC and BIC, and significantly better fit by BLRT suggesting reliable evidence that increasing classes yielded a better fitting model. The 5-class model suggests 2 larger classes (1 and 4) that roughly correspond to types A and B. Two of the remaining classes (2 and 5) deviate most clearly by greater antisocial symptoms and drug use from larger type A (Class 2) and type B (Class 5) classes. Class 3 is most closely aligned with type A, but reports more dependence symptoms despite late age of onset.
Hybrid Models
Factor Mixture Models. A different pattern of results emerged from the 1-factor FMA models when the single factor was constrained to be invariant across latent classes. Adding a latent dimension reduced enough heterogeneity to yield only 2 classes, which largely reflected the type A/B distinction. However, 2-factor FMA models showed a slightly different pattern with the 3-class model proving the best fit overall and fit the data and significantly better than the 2-class model, v 2 (4) = 79.91, p < 0.001. Comparisons between models suggested that FMA models were generally superior to LCA and LTA models in terms of log-likelihood value, AIC, and BIC (see Table 4 ). Of the FMA models, the 2-factor model provided the best fit to the data. The superiority of the 2-factor model is not surprising considering the results of the EFA and LTA, which suggested a multidimensional structure to the data (see Table 5 ).
To determine whether fit could be improved by removing the between-class parameter constraints, a second model was estimated. Results indicated removing parameter constraints slightly improved model fit (À2LL = À5,127.003, AIC = 9,387.22, BIC = 9,639.012, Entropy = 0.890), but this difference was not significant, v 2 (16) = 2.780, p = 1.0. The same pattern was true when individual items were evaluated for invariance, with evidence largely suggesting factorial invariance for these 16 indicators. Thus, a 2-factor, 3-class FMA model with equality constraints placed on parameter estimates provided the best fit and suggested the 16 indicators are measuring the same continuous latent dimensions (drinking severity/externalizing psychopathology and internalizing psychopathology) across classes. Table 5 reports the parameter estimates for the best fitting hybrid model, with slopes representing the strength of the relationship between the individual indicator and the latent construct. We conceptualized factor 1 as a drinking severity/ externalizing, and factor 2 as an internalizing psychopathology factor to be consistent with the EFA/LTA results. Compared to factor 2, the highest factor loadings for factor 1 were heavy drinking, mean drinks, dependence severity, relief drinking, physical conditions related to alcohol use, and antisocial personality. Conversely, the highest loadings for factor 2 were depression and anxiety. The slopes can be interpreted as the amount of change in latent indicator (e.g., age of first drinking) per 1 unit increase in the latent factor, controlling for the other latent dimension and latent class. For example, drinkers began drinking about 0.8 years earlier for every 1 unit increase in latent externalizing/drinking severity, controlling for the effects of latent class and latent psychopathology on age of first drink. To further clarify differences between classes, model estimated means are reported in Table 6 . Class 1, termed "A" as it is similar to type A, appears to have later age of onset of alcohol problem, and lower indicators of severity for AUD and drug use, and for both internalizing and externalizing psychopathology. Individuals of Class 2, called "B1" as it appears to be 1 grouping within the classic type B subtype, had elevated family history, highest scores on childhood disorders, and moderate levels of externalizing risk factors. Class 2 scored highest on indicators of alcohol severity (years heavy drinking, relief drinking, medical/physical consequences) and internalizing psychopathology (anxiety and depression). Conversely, Class 3 (or "B2") had more risk factors (family history, low conscientiousness, early age of onset), high recent use of alcohol and drugs, recent and lifetime social consequences, and externalizing psychopathology (antisocial personality disorder). Class 2 ("B1") was strongly related to the latent dimension of internalizing psychopathology, while Class 3 ("B2") was most strongly related to the latent dimension of drinking severity/externalizing psychopathology. The relationship between severity/externalizing psychopathology and internalizing psychopathology was as follows: b = 0.001, SE = 0.016, suggesting these latent dimensions, when accounting for subtype, were distinct and likely to be independent sources of between-subject variation.
Factor Mixture Model Validation
To examine concurrent validity of the 3 classes, models were estimated with demographic variables as covariates. Tables 7 and 8 summarize the relationships between demographics, latent class, and latent dimension. Females were significantly more likely to be in Class 2 ("B1"), with increased odds of about 10% relative to Class 3 ("B2"), and those who completed some college were significantly less likely to be in Class 1 ("A"), with decreased odds of about 10% relative to Class 3. No other significant differences on demographic variables were observed. Being female was associated with significantly lower latent drinking severity and significantly more comorbid psychopathology; having some college education and being married were associated with lower drinking severity and psychopathology. Tables 9 and 10 report the predictive effects of the model on 12-month drinking and drug use outcomes. A separate model, controlling for baseline level of drinking outcome, examined each drinking variable to maximize interpretation using a latent drinking outcome variable defined by the outcomes listed in these tables. The effects of latent class were estimated using posterior probability assignments for individual cases.
1 Class 1 (type A) had significantly better outcomes and Class 3 (type B2) demonstrated the worst outcomes. The unique effects of latent severity and psychopathology were also significant. Both dimensions were associated with worse drinking and drug use outcomes over 12 months. However, a significantly stronger relationship was observed between latent severity/externalizing dimension and poor drinking outcomes (mean drinks per drinking day, days before first drink, and days before first heavy drink) than for the internalizing dimension, whereas the relationship between latent internalizing psychopathology was associated with significantly worse drug use outcomes (number of illegal drug uses). These effects were invariant across groups, suggesting a stable effect of each dimension despite mean differences in each factor across 3 subgroups.
DISCUSSION
This study examined the latent framework of the type A/B classification system and represents an important progression in the evolution of subtyping research because of the unique framework that incorporates several parallel theories of AUD psychopathology. Classification of AUDs has been approached from the perspective of DSM-IV-TR and DSM-5 criteria (e.g., Harford and Muth en, 2001; Harford et al., 2009; Shmulewitz et al., 2015) , drinking severity (Helzer et al., 2007) , and internalizing-externalizing psychopathology (Jenkins et al., 2011) . Each perspective offers value for understanding the heterogeneity in drinking populations and identifying those with the greatest clinical risk, and our data suggest interesting options for synthesizing these nosological frameworks.
Strict categorical models (i.e., local independence of indicators within groups) suggested significant heterogeneity in this community sample, with upwards of 5 distinct subgroups. Multidimensional models offered more parsimonious quantification of this population heterogeneity in both LTA and FMA approaches. The multidimensional nature was largely supportive of 2 dimensions approximating drinking severity/externalizing psychopathology and internalizing psychopathology. Within the FMA models, 3 classes appeared to capture type A and split type B, with 2 separate groups reflecting a group "B1" with greater internalizing pathology and a group "B2" with greater externalizing pathology, with concurrent and predictive validity. Thus, individual differences can be explained by an integrated model including drinking severity/externalizing pathology and internalizing psychopathology, and this model offers the most parsimonious explanation of AUD heterogeneity.
Conceptualizations of AUD pathology based on comorbid personality constructs (e.g., antisocial traits; Morgenstern et al., 1997) or comorbid Axis I psychopathology (e.g., internalizing vs. externalizing; Eaton et al., 2011) have also offered some compelling explanations for the individual differences among drinkers. Prospective studies suggest 3-class models differ in these symptoms over time with high externalizers having earlier onset and adult-onset AUDs having greater internalizing pathology (Meier et al., 2013) . Greater internalizing and externalizing psychopathology increases odds for alcohol dependence, with comorbidity occurring along both of these dimensions carrying the highest risk Posterior probability assignments used to generate sample size counts within each cell. Bold text = best fitting model. To our knowledge, model-based prediction using latent nominal variables as the predictor is not possible. Posterior assignment was chosen because it is the easiest to interpret, although results using class probability estimates as the independent variable yielded similar results. (Dawson et al., 2011) . The results from our study provide evidence for a slightly more differentiated model whereby the elevations along both dimensions were found among the type B1 (Class 2) and B2 (Class 3) subtypes compared to type A (Class 1), but that B1 and B2 subtypes were characterized by higher values on either a drinking severity/externalizing dimension or internalizing dimension. Specifically, the antisocial traits (i.e., Class 3, or B2 subtype) captured in this study were most strongly associated with the externalizing/ drinking severity dimension, whereas Class 2, or B1 subtype, was more strongly associated with an internalizing (depression and anxiety) dimension (see Table 8 ). This finding is not surprising given the strong relationship between antisocial behavioral syndromes and drinking in both men and women (Goldstein et al., 2007) . Although men and women were in all 3 subtypes, type B1 (Class 2) had a higher percentage of women and higher scores on the latent internalizing pathology dimension. Emerging evidence suggests that gender differences in latent internalizing and externalizing pathology explain much of the sex differences in Axis I psychopathology (Kramer et al., 2008) . Women are theorized to have different AUD risk factors and trajectories than men (Epstein et al., 2007) including higher percentages of anxiety and depression in drinking samples (Greenfield et al., 2010) . Data from this study are consistent with indications of a key role for anxiety and depression in the severity of AUD for women and provide a basis for future analyses testing this hybrid model separately by gender.
An increasing number of hybrid models have support (e.g., Eaton et al., 2012) , but focus on modeling variability from the existing DSM criteria or patterns of comorbidity. To our knowledge, this study is the first to incorporate a diverse set of premorbid risk factors, substance-specific indicators, and comorbid psychiatric symptoms into a hybrid model for AUDs and provide a nosological framework with the potential to cut across personality and Axis I comorbidity. Consistent with multifactorial etiological vision of AUD nosology described by Kendler (2011) , our findings present an integration of potential explanatory factors for AUDs. Eaton and colleagues (2015) cited the strong evidence for internalizing-externalizing structure to psychopathology to argue that this structure could be used to understand heterogeneity within clinical groups. Most germane to this study, gender differences in latent internalizing-externalizing support the likelihood that men and women express behaviors (e.g., problem drinking) via different latent psychopathology factors (Eaton et al., 2012) . However, the implications for DSM or other classification systems are not entirely clear. Helzer and colleagues (2007) argue that dimensional systems need to anchor their dimensionality in categorical distinctions. The hybrid model estimated with type A/B indicators Unstandardized regression coefficients reported, *p < 0.05, **p < 0.01. Mean difference significantly greater than zero (a = 0.01). N = 281 using missing-at-random. Unstandardized regression coefficients reported. Mplus model test used to compare mean differences between parameter estimates in each factor across outcome variables.
satisfies this recommendation; however, it does not rely on existing systems like the newly developed severity scale embedded in DSM-5 AUD criteria (Fazzino et al., 2014) . Comparisons of the type A/B FMA with a DSM-based classification would provide some interesting insights into the generalizability of this structure across indicator sets.
Data from the current study also provide predictive validity supporting the model. The identified subtypes include 1 class (Class 1) with low scores across the type A/B indicators, a second class (Class 2, or B1) with the greatest amount of anxiety, depression, and relief drinking, and a third class (Class 3, or B2) with the greatest degree of antisocial traits, drug and alcohol use, and consequences from their drinking and drug use. The latter group engaged in the greatest amount of drinking and drug use in the 12 months following treatment and began drinking on average about a month before those in the low-risk group. Variability within these groups was also explained by the latent dimensions of drinking severity and psychopathology. The latter finding suggests that there are individual differences between members of these groups defined by level of psychopathology or drinking severity that is also uniquely predictive of drinking and drug use outcomes.
There are a number of limitations to the current study. Our sample size is modest for estimating factor mixture models, which limited our ability to examine metric invariance across groups in considerable detail and to detect less prevalent subgroups (Lubke and Neale, 2008) , and also our sample contains a relatively small proportion of females. Identifying intercept differences between latent classes will be a necessary step in replication of this finding with a larger sample that has a more balanced gender distribution. Additionally, the prospective validators were specific to drinking and drug use. It will be important to examine these prospective effects on depression, anxiety, and antisocial traits to establish the reliability of the identified factors over time, and evaluate the clinical utility of the scheme given the large number of measures needed for subtyping. Although the internalizing-externalizing dimension appears to be stable (Eaton et al., 2011; Hicks et al., 2007) , there is also evidence of a general psychopathology factor that contributes to this bifactor structure (Waldman et al., 2016) and it is possible that our results were influenced by attrition. Finally, the sample used in this study was recruited from community treatment settings, and it will be important to examine this model in non-treatment-seeking individuals and across different types of treatment settings to determine the limits to generalizability of these results.
In summary, the data from this study revealed distinct dimensional aspects of the type A/B alcoholic model. These dimensions are consistent with broader models of psychopathology, specifically the internalizing-externalizing dimensions (Levy, 2010) that have been used to identify variability within other diagnostic categories and link specific and nonspecific genetic and environmental risks to psychopathology (Eaton et al., 2015; Tackett et al., 2013) .
Varying along these dimensions, 3 subpopulations emerged, marked by a lower risk type A group, a primarily internalizing type B1, and primarily drinking severity/externalizing type B2 group. The 2 type B subgroups varied by gender, which may provide a model for examining gender differences in AUD severity and provide a basis for examining other sources of heterogeneity such as genetic risk or moderating effects on treatment.
